Volume 13
Issue 3 Spring
3-15-1994

Flies of the Ephemeral Kind
Peter M. Grant

Follow this and additional works at: https://dc.swosu.edu/westview
Recommended Citation
Grant, Peter M. (1994) "Flies of the Ephemeral Kind," Westview: Vol. 13 : Iss. 3 , Article 8.
Available at: https://dc.swosu.edu/westview/vol13/iss3/8

This Nonfiction is brought to you for free and open access by the Journals at
SWOSU Digital Commons. It has been accepted for inclusion in Westview
by an authorized administrator of SWOSU Digital Commons. For more
information, please contact phillip.fitzsimmons@swosu.edu.

Article 8

F lies

of the

Ephemeral

K ind

reservoir is populated with mayflies, and even
some temporary pools and cattle troughs.
The fossil record indicates that mayflies have
been on earth since the Permian Era, some 250

Peter M. Grant

million years ago. They currently represent the
most primitively winged insects in existence. One

There are times when it’s not a good idea to be

clue to their primitiveness is the adult’s inability to

near me - while I’m washing the dishes, for exam

fold its wings flat on its abdomen- they are held

ple, or working on the family budget, or answering

upright. Dragonflies and damselflies are consid

certain questions while playing Trivial Pursuit.

ered primitive for the very same reason.

Regarding the latter example, I’ve been asked the
following question several times while playing the

Life C ycle

Genus Edition, “How many days does a typical

Eggs are laid in the water by the female.

mayfly live?” Read it yourself, card #540. I then

Usually these eggs take a few days or weeks to

explain, in great detail, that the answer on the card

develop and hatch. Some extremes in develop

is “one” but the correct answer depends on the

ment are shown by species whose eggs hatch

species—anywhere from one week to several years.

immediately after hitting the water to others that

This answer really impresses the other players. I
know because there always follows a brief period of

may remain in the egg stage for up to nine months.

silence, during which everyone rolls their eyes. I
really end up impressing no one, but I at least feel

limeter in length, and are subject to the vagaries of
water currents and the movements of other aquat

reassured that I’m getting my money’s worth from

ic organisms. To keep them in place after being

my Ph.D.
This preoccupation with the short life of the

deposited in the water, they have evolved knobby

adult mayfly has influenced how we refer to these
insects. Mayflies are a group of aquatic insects
more formally named Ephemeroptera (from the
Greek “ephemeros,” living only a day and
“pteron,” wing). Of the different common names
associated with mayflies, I particularly like the
German name, Eintagsfliegen, which means “oneday-flies.” The abbreviated adult stage has also
been the brunt of a number of cartoons. These
fascinating insects are found all over the world, just
about anywhere freshwater is found.
In
Oklahoma, nearly every lake, pond, stream, and
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Eggs are extremely tiny, just a fraction of a mil

structures on the outside of the shell. These knobs
become very sticky after contacting the water and
end up attaching to the first thing they bump into.
This reduces the chances of being transported
downstream where they could become damaged,
land in an area with low oxygen concentrations, or
end up as fish food.
The next stage in the life cycle of a mayfly is the
nymph, which hatches out of the egg and grows in
the water. Being a typical insect, mayflies must
continually molt or shed their external skeleton
(exoskeleton) to grow. The nymphal life, then,
consists primarily of eating, molting, and avoiding

M ayfly nymph
Illustration

by

S cott Boyd

predators. It will take anywhere from about
one week for some desert species to over two years

truding stick or stone

for some in the northern latitudes to develop into

or by floating to the surface. Near or at the surface,

adults.

the nymph molts to the next life cycle stage, the

Abdominal gills are characteristic of mayfly

winged subimago, which flies away from the water,

nymphs and these occur in a variety of shapes -

typically alights on some nearby vegetation, and

plate-like, feathery, forked, tufted, and filamen

remains secluded and quiescent for about the next
twenty-four hours.

tous. In some species the front gills are enlarged
and form a protective cover for the more posterior

This emergence, or “hatch” in the fly fisher

gills. The shape of the gills (their morphology) is

man’s parlance, can be rather dramatic at times,

often used to identify nymphs.

especially near large lakes and rivers. Around dusk,

Nymphs primarily feed on algae (herbivores) or

literally millions of subimagos may be emerging at

other aquatic insects (carnivores), but most are
detritivores, feeding on small pieces of decompos

one time. This is typically when most people have
a personal encounter with a mayfly—after a large

ing organic material (the remains of former plants
and animals). While this choice of freshwater cui

emergence, when the subimagos with their smoky

sine sounds very unappetizing, it is extremely

wings and dull colors can be found clinging to just
about anything above ground level.

important in aquatic food webs because these ani

I remember waking up early one morning (no

mals convert dead organic material into live organ
ic material (themselves!) which can then be eaten
by other animals.

small task for me) to fish in a small lake in a state
park. As I approached the dock, I noticed a near

Nymphs continue to grow and mature in the
water until they reach their final size, easily deter
mined because their externally developing wing
pads (which contain the developing adult wings)
turn black.
Mature nymphs leave the water in one of two
ways, either by crawling out of the water on a pro

by utility pole that appeared rather “fuzzy.” Upon
closer examination the pole was completely cov
ered with recently emerged subimagos which pro
vided the “fuzz.” Another time, Southwestern’s
Natural History class had just pulled into Pine
Creek State Park around dusk to set up camp. We
were greeted by a blizzard of mayflies that had just
emerged from nearby Pine Creek Lake. For me
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this was wonderful. I ran around literally scooping

Some females fly over the surface of the water,

up handfuls of specimens for my collection.

occasionally dipping the tip of their abdomen in

However, the students, who had to remove

the water, which releases a few eggs at a time.

mayflies from their sloppy joe sandwiches, were

Other mayflies have an extruded egg sac which

not as elated with this close encounter of the

falls into the water when the female performs a

ephemeral kind.
The strategy behind these large scale emer

“dive bombing” maneuver. An effective, but trag

gences seems to be something called predator sati

females crash land on the water’s surface- their

ation, where there are so many individuals present

abdomens literally explode, thus releasing the eggs.

at one time that predators literally become stuffed,

Shortly after mating, males and females die.

and this allows some individuals to escape.

ic, method of laying eggs occurs when some

Because of this short adult life, mayfly adults don’t

About twenty-four hours after emergence, the

need to feed- they rely instead on fat stored up

subimagos molt to the imago or adult stage, which
now sports shiny, transparent wings and much

during their nymphal life. In fact, the adult
mouthparts and digestive system have atrophied to

brighter colors. With all other winged insects,

such an extent that they are physically incapable of

once an individual develops functional wings, it no

feeding and digesting.

longer molts, and therefore can no longer grow.

When mayflies are found and in which life

(So, little flies do not grow into big flies!) Mayflies

cycle stage depends greatly on the species. Some

are unique among insects in that the subimago,

mayflies can be collected as nymphs anytime and

with its functional wings, molts to the winged

adults can be found whenever the air temperature

imago stage.
Soon after molting, the males form mating

is not too cold, even on a mild winter day. Other

swarms consisting of a few to hundreds of individ

Mike Walters, a senior biology major, and I are

uals. The males in these swarms constantly change

examining the life cycle of a mayfly that inhabits

their altitude as they fly and they do so in unison,

the sandy bottom of a local stream. The nymphs
are present from June through October and adults

which results in the entire swarm undulating up

species tend to be more seasonal.

and down almost as if it was one individual.
Swarms apparently provide a large target for the
female, which typically has much smaller eyes than
the male. A female flies into the swarm and is
detected by a male, which then couples with her
and the two copulate on the wing. (Please do not

can be collected from August through October.
From November through May, though, nymphs
and adults cannot be found, implying these insects
exist through the winter and much of the spring in
the egg stage.

try this at home!)
After mating, the female separates from the
male and proceeds to deposit her eggs in the water.
Different species have different techniques for this.

Interactions
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Mayflies don’t bite people, carry disease, or
chew on crops, but they do cause a few problems.
As a result of their mass emergences, small pieces

of the subimaginal “skin” (actually the shed

mayfly muffins in the near future, but food scien

exoskeleton) may float about in the air and cause

tists have analyzed this flour and described it as

allergic reactions in some people.
Also, mayfly adults are attracted to lights.

being very nutritious.
Since mayflies spend their entire egg and

During a large emergence, piles of writhing mayfly

nymphal stages in the water, they are an excellent

bodies may accumulate under street lamps and

means by which to measure water quality. In some

pump islands at convenience stores. This makes

cases, relative water quality may be determined,

for an awfully slippery surface and has caused

easily and quickly, by simply examining the diver

vehicular and other accidents. My father told me

sity of aquatic insects inhabiting that water. This

about the milk wagons during his childhood in

is known as bioassessment. A population that sud

Erie, Pennsylvania. In the early morning, he could

denly becomes reduced in size or even disappears

tell when the horse drawn wagon passed under a

could indicate an unfavorable change in water

lamp post because the horse’s hooves made a squish

quality and a signal that intervention may be nec

sound instead of a “clop” whenever it stepped in a

essary.

pile of mayflies recently emerged from Lake Erie.

This is one reason why Oklahoma has set up a

Turns out a few horses had to be shot because they

number of stream monitoring sites around the

broke their leg after slipping on a pile of mayflies.

state- to monitor what is happening to the aquat

I wonder if students back then used that as an

ic flora and fauna over time.

excuse for missing class: “I wasn’t here yesterday
because my horse broke its leg by slipping on a pile
of mayflies.”
By far the most important interaction of

Mayflies have been useful in laboratory studies,
also. Eggs and nymphs are exposed to different
concentrations of chemicals to determine lethal

mayflies is with other organisms in the food web.

concentrations. This helps to establish acceptable
and, one hopes, harmless levels of these chemicals

Many birds, bats, dragonflies, spiders and fish

for aquatic ecosystems.

depend a great deal on mayflies for food, especial
ly during a large emergence. This is nicely illus
trated by fly fishermen, who construct artificial

O klahoma Mayflies

lures that mimic the nymph and adult stages of
mayflies and other aquatic insects.

significantly affected the distribution and abun
dance of mayflies in the state. Some mayflies
require clear water, running over a clean rocky bot
tom to survive. Once a stream is dammed, the
water velocity slows considerably, the water
becomes murky, and the rocky bottom becomes
covered with silt. The original species become
extinct in that stream. On the other hand, some

Mayflies are even an important source of food
for humans. Some Ugandans living on the shore of
Lake Victoria harvest aquatic insects (including
mayflies) during large emergences. They dry the
insects and grind them into a flour. I don’t expect
to see the Frugal Gourmet baking up a batch of

Water management in Oklahoma has no doubt
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mayflies thrive in slow moving, murky water, and

There is even a newsletter devoted solely to

reservoir construction has probably positively

mayflies, The M ayfly Newsletter, which is published

affected those species - there may very well be more

at Southwestern Oklahoma State University. Over

individuals now than before the land rush.

260 people in 39 countries receive this newsletter,

It is impossible to determine what effect we

the purpose of which is to facilitate communica-

have had on Oklahoma mayflies because we know

tion among ephemeropterists (those who study

almost nothing about the distribution, abundance,

mayflies),

and diversity of mayflies from long ago. In fact,
we don’t even know how many species are found
within our borders now! Or which ones may be
endangered or threatened.

That’s why it is so

important to conduct a biotic inventory of
Oklahoma. We first need to find out what we have
and then determine each species’ role in the ecolo
gy of the state. While our lack of knowledge of
mayflies in Oklahoma provides a significant
stumbling block when it comes to environmen
tal monitoring and freshwater ecological stud
ies, it does mean that there is a tremendous
amount of work to be done, which
will keep my students and
me busy for quite a
while.
E pilogue

The
study of mayflies is not restricted to western
Oklahoma or even North America. Since 1970,
international conferences on mayflies have
been held in Australia, Canada, Czechos
lovakia, Poland, Spain and the United
States (twice!). The next conference
is scheduled for 1995 and will be
Illustrations
held in Switzerland.
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A dult M ayfly
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redrawn from Barner, L. and M.L. Pescador. 1988
The M ayflies o f Florida. Revised Edition.
University Presses of Florida , Gainsville, FL.

